Glycolysis and glucose oxidation in the rat heart under nonrecirculating perfusion conditions.
Isolated rat hearts were perfused according to Langendorff and as a working heart preparation with glucose as the only exogenous substrate under nonrecirculating conditions to avoid accumulation of heart metabolites and, thereby, changes in the composition of the perfusion medium. In the absence of insulin or at low work, oxidation of endogenous substrates as glycogen is of importance for myocardial energy metabolism. Accordingly, about 1/3 of the glucose oxidized by the heart was derived from myocardial glycogen. Lipolysis of endogenous triglycerides and oxidation of the fatty acids produced were, however, low in normal rat hearts. By contrast, in the presence of insulin or at high work load endogenous substrates play a minor role for energy provision. About 80% of the total oxygen consumption could be attributed to the oxidation of exogenous glucose. Furthermore, insulin exerted its major effect in accelerating glucose uptake and glycolysis, but had little influence on PDH-activity. Insulin increased lipolysis in control hearts, however, changes in the endogenous triglycerides were less than valves calculated from the rate of lipolysis. Thus, glycerol release can be taken as a measure for lipolysis, but not as a measure for fatty acid oxidation, since the produced fatty acids were partly reesterified to glycerides. On the basis of the metabolic data obtained, the oxygen and energy balance was calculated. We conclude that a sufficient energy provision is only warranted if the rat heart is perfused either in the presence of insulin or at higher--more physiological--work load.